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DRAFT-FRR2104 – Tylosin Removal Periods 

Evaluation of Tylosin Feeding Duration and Removal Periods on Performance, Carcass Merit, and 
Liver Abscess Prevalence in Finishing Beef Steers. 

Feeding and Milling. 
All cattle were treated similarly as far as feed-calling philosophy and health regimens. The cattle 

on this trial were fed on a regular schedule, and all pens were fed 2 times per day. Cattle from all 
treatments were started using normal ration step-up procedures using a 3-ration transition (i.e., starter, 
intermediate, and finishing). All basal diets consisted of steam-flaked corn, steam-flaked wheat, corn 
silage, whey de-lactose permeate, dried distiller’s grains, alfalfa hay, cereal hay, tallow, and a liquid 
supplement containing vitamins and trace minerals.  Diets were formulated to meet or exceed NRC (2000) 
feeding recommendations. Medicated feed additives (monensin1 and tylosin2) were targeted based on 
dosage (mg/d) and on actual intakes, which were updated every 2 weeks. Monensin was fed to provide 
200 and 400 mg/d (DM basis) in the intermediate and finishing diets, respectively.  The tylosin-containing 
treatment finishing diet (i.e., Ration 83) was formulated to provide 90 mg/d; however, it was not fed until 
cattle started receiving the finishing diet, and it was not fed during the treatment-assigned removal period 
prior to slaughter (i.e., 56 or 84-d removal period, if applicable). All feed was mixed each day in a 
stationary auger mixer and transported to the pens. Daily samples of each diet were collected, and dry 
matter determination was conducted daily in an on-site forced-air oven.  Additionally, weekly random 
samples of the basal diet were sent to be assayed for chemical composition. Diet and chemical 
compositions are presented in Table 1. 

Ration Sequencing: Rations were sequenced to minimize carryover both before and after the 
treatment pens. In order to reduce the effect of any potential carryover from the tylosin-diet treatment 
(i.e., Ration 83) to the non-tylosin treatment (i.e., Ration 68), the rations were sequenced as follows: 

1st Round Last Round 
Non-trial rations which do not contain tylosin Non-trial rations which do contain tylosin 

Trial ration (68) which does not contain 
tylosin 

Trial ration (83) which does contain tylosin 

Non-trial rations which do not contain tylosin Non-trial rations which do not contain tylosin 
Trial ration (83) which does contain tylosin Trial ration (68) which does not contain tylosin 
Non-trial rations which do contain tylosin Non-trial rations which do not contain tylosin 

Any leftover trial rations (i.e., Ration 68 & 83) were stockpiled in designated and marked bunkers which 
were separated to ensure there was no cross contamination between Ration 68 and 83 or between any 
other tylosin- and non-tylosin-containing diets (i.e., non-trial rations). Any stockpiled feed was rotated to 
maintain freshness and was stored for no more than 1 day. 

Sampling for Mixer Homogeneity: Throughout the study, several mixer homogeneity tests were 
conducted on the tylosin-containing trial ration (i.e., Ration 83). These assay results are presented in 
Appendix (sample collection with 10 sequential samples) and Supplemental (sample collection with 5 
sequential samples) tables. 

. 

1Monensin sodium (90.7 g/lb), Huvepharma, Peachtree City, GA. 
2Tylosin phosphate (100 g/lb), Huvepharma, Peachtree City, GA. 

Confidential: (b) (4)  Copyright©. Use by Permission Only. 
Page 1 of 8 



DRAFT-FRR2104 – Tylosin Removal Periods 

Table 1. Dry matter inclusion of ingredients for the basal finishing diet averaged over 
the feeding periods. 
Ingredienta Starter Diet Intermediate Diet Finish Dietsa 

Steam-flaked corn, % 40.0 58.4 73.3 
Alfalfa Hay, % 34.0 16.6 
Corn silage, % 11.4 10.8 12.4 
Dried Distiller’s Grains, % 10.0 6.6 6.8 
Whey, % 3.0 3.1 
Fat, % 1.7 0.8 0.0 
Supplement, % 2.9 3.8 4.4 
Feed additiveb 

Chemical Compositionc 

Crude Protein, % 16.4 14.7 13.6 
NDF, % 28.9 20.1 14.4 
ADF, % 19.0 12.0 6.8 
aAverage of trial diets with (Ration 83) and without tylosin (Ration 68). 
bIn the tylosin-containing diet (Ration 83), tylosin (Huvepharma) concentration averaged 7.5 
g/ton. In the finish diets, monensin (Huvepharma) averaged 33.3 g/ton, respectively (DM 
basis). 
cAs determined by (b) (4) 
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Appendix Table 1. Dietary assay results of monensin prior to initiation of study. 
Expected Assayed Permissible 

Date Concentration, Concentration, Analytical 
Sample Collected Sample ID g/ton (as-is) g/ton (as-is) Recovery, % Variation Result 

1 8/19/21 M-420458-A 23.7 20.8 87.8 85-115% Pass 
2 8/19/21 M-420458-B 23.7 21.0 88.6 85-115% Pass 
3 8/19/21 M-420458-C 23.7 22.9 96.6 85-115% Pass 
4 8/19/21 M-420458-D 23.7 23.6 99.6 85-115% Pass 
5 8/19/21 M-420458-E 23.7 24.7 104.2 85-115% Pass 
6 8/19/21 M-420458-F 23.7 23.2 97.9 85-115% Pass 
7 8/19/21 M-420458-G 23.7 20.1 84.8 85-115% Pass 
8 8/19/21 M-420458-H 23.7 20.8 87.8 85-115% Pass 
9 8/19/21 M-420458-I 23.7 21.3 89.9 85-115% Pass 
10 8/19/21 M-420458-J 23.7 20.3 85.6 85-115% Pass 

Appendix Table 2. Dietary assay results of monensin during study. 

Date 
Expected 

Concentration, 
Assayed 

Concentration, 
Permissible 
Analytical 

Sample Collected Sample ID g/ton (as-is) g/ton (as-is) Recovery, % Variation Result 
1 11/11/21 M-431587-A 18.1 12.0 66.3 85-115% Fail 
2 11/11/21 M-431587-B 18.1 13.8 76.2 85-115% Fail 
3 11/11/21 M-431587-C 18.1 18.0 99.4 85-115% Pass 
4 11/11/21 M-431587-D 18.1 18.0 99.4 85-115% Pass 
5 11/11/21 M-431587-E 18.1 15.1 83.4 85-115% Fail 
6 11/11/21 M-431587-F 18.1 19.2 106.1 85-115% Pass 
7 11/11/21 M-431587-G 18.1 15.7 86.7 85-115% Pass 
8 11/11/21 M-431587-H 18.1 17.6 97.2 85-115% Pass 
9 11/11/21 M-431587-I 18.1 15.2 84.0 85-115% Fail 
10 11/11/21 M-431587-J 18.1 16.8 92.8 85-115% Pass 
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Appendix Table 3. Dietary assay results of monensin during study. 
Expected Assayed Permissible 

Date Concentration, Concentration, Analytical 
Sample Collected Sample ID g/ton (as-is) g/ton (as-is) Recovery, % Variation Result 

1 3/24/22 M-446890-A 22.4 17.0 75.9 85-115% Fail 
2 3/24/22 M-446890-B 22.4 20.4 91.1 85-115% Pass 
3 3/24/22 M-446890-C 22.4 21.8 97.3 85-115% Pass 
4 3/24/22 M-446890-D 22.4 20.0 89.3 85-115% Pass 
5 3/24/22 M-446890-E 22.4 21.0 93.8 85-115% Pass 
6 3/24/22 M-446890-F 22.4 20.6 92.0 85-115% Pass 
7 3/24/22 M-446890-G 22.4 20.6 92.0 85-115% Pass 
8 3/24/22 M-446890-H 22.4 19.3 86.2 85-115% Pass 
9 3/24/22 M-446890-I 22.4 19.5 87.1 85-115% Pass 
10 3/24/22 M-446890-J 22.4 16.3 72.8 85-115% Fail 

Appendix Table 4. Dietary assay results of monensin during study. 

Date 
Expected 

Concentration, 
Assayed 

Concentration, 
Permissible 
Analytical 

Sample Collected Sample ID g/ton (as-is) g/ton (as-is) Recovery, % Variation Result 
1 1/12/23 T-482197-A 19.1 20.9 109.4 85-115% Pass 
2 1/12/23 T-482197-B 19.1 18.4 96.3 85-115% Pass 
3 1/12/23 T-482197-C 19.1 19.2 100.5 85-115% Pass 
4 1/12/23 T-482197-D 19.1 16.4 85.9 85-115% Pass 
5 1/12/23 T-482197-E 19.1 17.6 92.1 85-115% Pass 
6 1/12/23 T-482197-F 19.1 19.5 102.1 85-115% Pass 
7 1/12/23 T-482197-G 19.1 18.3 95.8 85-115% Pass 
8 1/12/23 T-482197-H 19.1 16.4 85.9 85-115% Pass 
9 1/12/23 T-482197-I 19.1 18.0 94.2 85-115% Pass 
10 1/12/23 T-482197-J 19.1 17.5 91.6 85-115% Pass 
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Appendix Table 5. Dietary assay results of monensin during study. 
Expected Assayed Permissible 

Date Concentration, Concentration, Analytical 
Sample Collected Sample ID g/ton (as-is) g/ton (as-is) Recovery, % Variation Result 

1 2/21/23 T-486301-A 21.6 30.5 141.2 85-115% Fail 
2 2/21/23 T-486301-B 21.6 28.5 131.9 85-115% Fail 
3 2/21/23 T-486301-C 21.6 20.6 95.4 85-115% Pass 
4 2/21/23 T-486301-D 21.6 20.3 94.0 85-115% Pass 
5 2/21/23 T-486301-E 21.6 20.1 93.1 85-115% Pass 
6 2/21/23 T-486301-F 21.6 23.0 106.5 85-115% Pass 
7 2/21/23 T-486301-G 21.6 19.9 92.1 85-115% Pass 
8 2/21/23 T-486301-H 21.6 20.1 93.1 85-115% Pass 
9 2/21/23 T-486301-I 21.6 20.5 94.9 85-115% Pass 
10 2/21/23 T-486301-J 21.6 20.9 96.8 85-115% Pass 
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Supplemental Table 1. Dietary assay results of monensin collected during normal feedyard operating procedures during study. 
Expected Assayed Permissible 

Date Concentration, Concentration, Analytical 
Sample Collected Sample ID g/ton (as-is) g/ton (as-is) Recovery, % Variation Result 

1 9/13/21 423570-A 23.1 21.2 91.7 85-115% Pass 
2 9/13/21 423570-B 23.1 20.6 89.3 85-115% Pass 
3 9/13/21 423570-C 23.1 25.7 111.1 85-115% Pass 
4 9/13/21 423570-D 23.1 20.9 90.6 85-115% Pass 
5 9/13/21 423570-E 23.1 20.0 86.4 85-115% Pass 

Supplemental Table 2. Dietary assay results of monensin collected during normal feedyard operating procedures during study. 
Expected Assayed Permissible 

Date Concentration, Concentration, Analytical 
Sample Collected Sample ID g/ton (as-is) g/ton (as-is) Recovery, % Variation Result 

1 1/24/22 440363-A 25.6 24.7 96.5 85-115% Pass 
2 1/24/22 440363-B 25.6 22.7 88.7 85-115% Pass 
3 1/24/22 440363-C 25.6 22.0 85.8 85-115% Pass 
4 1/24/22 440363-D 25.6 23.7 92.5 85-115% Pass 
5 1/24/22 440363-E 25.6 22.6 88.0 85-115% Pass 

Supplemental Table 3. Dietary assay results of monensin collected during normal feedyard operating procedures during study. 
Expected Assayed Permissible 

Sample 
Date 

Collected Sample ID 
Concentration, 

g/ton (as-is) 
Concentration, 

g/ton (as-is) Recovery, % 
Analytical 
Variation Result 

1 7/15/22 460467-A 23.6 22.5 95.3 85-115% Pass 
2 7/15/22 460467-B 23.6 24.9 105.5 85-115% Pass 
3 7/15/22 460467-C 23.6 22.8 96.6 85-115% Pass 
4 7/15/22 460467-D 23.6 20.0 84.8 85-115% Pass 
5 7/15/22 460467-E 23.6 21.8 92.4 85-115% Pass 
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Supplemental Table 4. Dietary assay results of monensin collected during normal feedyard operating procedures during study. 
Expected Assayed Permissible 

Date Concentration, Concentration, Analytical 
Sample Collected Sample ID g/ton (as-is) g/ton (as-is) Recovery, % Variation Result 

1 10/12/22 468287-A 25.3 20.1 79.5 85-115% Fail 
2 10/12/22 468287-B 25.3 21.5 85.0 85-115% Pass 
3 10/12/22 468287-C 25.3 25.5 100.8 85-115% Pass 
4 10/12/22 468287-D 25.3 25.2 99.6 85-115% Pass 
5 10/12/22 468287-E 25.3 21.9 86.6 85-115% Pass 

Supplemental Table 5. Dietary assay results of monensin collected during normal feedyard operating procedures during study. 

Date 
Expected 

Concentration, 
Assayed 

Concentration, 
Permissible 
Analytical 

Sample Collected Sample ID g/ton (as-is) g/ton (as-is) Recovery, % Variation Result 
1 1/10/23 481992-A 22.8 25.0 109.5 85-115% Pass 
2 1/10/23 481992-B 22.8 25.2 110.6 85-115% Pass 
3 1/10/23 481992-C 22.8 23.3 102.2 85-115% Pass 
4 1/10/23 481992-D 22.8 26.3 115.3 85-115% Pass 
5 1/10/23 481992-E 22.8 24.6 108.0 85-115% Pass 
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Mixer Assays 

It must be noted that the pre-trial assays of both monensin and tylosin came back favorable for both analytes 
when included in the diet at commonly fed concentrations. However, assay results of tylosin sampled 
during the trial did not yield good results and were inconsistent across sampling periods during the trial. 
Personnel which were responsible for conducting the assay listed the following issues: 

• “There are a lot of factors as to what makes it work or not work. Likely it is the chemists that are 
working on it at (b) (4) along with their comfort level. What they are saying is that the result 
was not within +/-25% of the target value. Likely they didn’t do a good enough job cleaning up 
the sample and they had more interference from the monensin in these samples.” 

• “Something to keep in mind that may be a problem here is the interfering monensin with the feed 
at such a low level of tylosin.” 

• “This microbiological method does not distinguish between tylosin activity or the presence of 
additional active materials such as monensin.” 

• We looked at the raw data again, and for this batch of samples, though not quantifiable, the %T 
[turbidity] readings do show rather consistent values across samples that may correspond to good 
batch homogeneity.” 

• “We have seen that before with low-level tylosin batches, including scrutiny of the level of 
monensin added.” 

As a result of these issues, comments, and unreliable results, only the assay results for monensin are 
presented. 
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